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These shafts and the bearings provided in the uprights in which they revolve are so arranged that the axis of rotation is horizontal and identical with the axis of the receptacle. Another arrangement for rotating the drum, especially when of a large size, is to surround it in planes vertical to its axis with toothed rings meshing with gear wheels fixed to the driving shaft rotating in bearings provided in the frame work carrying the machine; loose rollers mounted in blocks fixed to the basis of the apparatus serve usually as main or additional supports for the drum and its often very heavy contents.
The action of the drum mixer is always gentle and, if the operation is properly arranged, very fragile substances, like dry leaves as tea, flowers, seeds, crystals, etc., can be thoroughly mixed without being broken up or damaged in the slightest way. Fine powders, as well as coarser substances of great difference in specific gravity are also easily and perfectly intermingled and blended.
A great advantage of this method of mixing consists therein, that, as no parts of the apparatus can exert at any point any pressure on the mass under treatment, as is the case in most other machines, the single particles of this mass cannot be com pressed to form small lumps or scales which could only be separated with difficulty from the otherwise perfect mixture. For instance impalpably pulverized different pigments, fillers and driers can be mixed in the drum to a uniform shade without requiring to be resifted. For the same reason, and as the closed drum excludes the free access of air, hygroscopic substances can be evenly distributed in other matters, as for example dried malt extract in cereal flour.
The naturally slow action of the drum mixer is accelerated by arranging in its interior rows of stirrers or lifting plates fixed to and extending along the circular walls radially and parallel to its axis; in this manner a considerably larger proportion of the material under treatment is lifted at every rotation of the drum than when the interior of the latter is plain. According to the requirements of the case, the stirrers may be arranged in sequence or alternately and may be thick or thin, narrow or broad paddles, often slightly inclined towards the direction of the rotation, and the plates may extend the whole length of the circular sidewalls or only for a part, in which latter case they are arranged so that always the interstice between two plates in one row is followed by a plate of similar width in the succeeding row. The radial length of the stirrers must not exceed one-half of the length of the radius of the drum, and that of the plates must be still less because otherwise their effectiveness suffers by carrying the material too far.
It appears to be obvious that a long drum does not mix so well as a shorter one of the same diameter, as the particles contained in the former intermingle sidewise to the same limited degree as those contained in the latter. For obtaining a perfect mixture the ideal construction is here also that the length of the mixing drum is equal to its diameter. Quite a number of shapes differing from the described cylindrical one, polygonal in cross-section, sometimes cube or boxlike, are employed for the rotating mixing vessel; its axis is in some apparatus so arranged as to form an angle with the axis of rotation, and in others one or both axes are inclined from the horizontal. Convenient as these modifications may be in special cases, no real advantage accrues or is likely to accrue from any of these alterations in regard to the mixing operation.
To place the ingredients to be mixed into the drum through an opening in its circular side, for which purpose it is moved to the top, is easy, and to remove the ready mixture through the same opening, when moved to the bottom, is equally so, in regard to comparatively small apparatus, but this arrangement becomes less satisfactory and more difficult with the increasing size of the drum. Several openings placed side by side have been sometimes used, but the multiplied removal and accurate replacement of their covers for each mixing renders the charging and discharging operation
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